The conserved tetracysteine motif in the general secretory pathway component PulE is required for efficient pullulanase secretion.
The PulE component of the pullulanase secretion pathway, a typical main terminal branch of the general secretory pathway, has a tetracysteine motif (4Cys) that is also present in almost all of the many PulE homologues, including those involved in type-IV piliation and conjugal DNA transfer. The 4Cys resembles a zinc-binding motif found in other proteins such as adenylate kinases, which may be pertinent in view of the fact that PulE has a consensus ATP-binding motif and since at least one PulE homologue has been reported to have kinase activity. In PulE, the Cys residues of this motif form scrambled intra- and intermolecular disulfide bonds when cells are disrupted. Replacement of one or more Cys of this motif by Ser reduces PulE function, but at least two adjacent Cys must be replaced to prevent intramolecular disulfide bond formation.